Comment on: Blessing W, Ootsuka Y. Timing of activities of daily life is jaggy: How episodic ultradian changes in body and brain temperature are integrated into this process. Temperature 2016; 3:371-83; http://dx.doi.org/10. 1080/23328940.2016.1177159 If all you have is a hammer, everything looks like a nail.
technology reveals high frequency signal fluctuations in exquisite detail for outcomes such as core and brown adipose tissue temperature, metabolic rate (using continuous calorimetry), for measures of cardiovascular function such as heart rate and blood pressure, and for a variety of behavioral outcomes such as bouts of feeding and activity. Blessing and Ootsuka write that ultradian biobehavioral signals are inherently stochastic and provide a sound basis for this conclusion, yet explain that important biobehavioral information can be teased out of the complexity. To do so entails the application of fractal analysis.
The term 'fractal,' coined in 1975 by Benoit Mandelbrot (see ref.
2), derives from the Latin adjective fractus, meaning fractured or broken. Of particular importance to Blessing and Ootsuka is the notion that the irregular spiky geometry of a signal of interest (say brown adipose tissue temperature) can be described in terms of a fractional dimension, which unlike a geometric dimension, has a non-integer value. Thus, whereas the dimension 1 corresponds to a straight line and the dimension 2 corresponds to an area, a fractional (specifically a Higuchi fractional) dimension has a non-integer value. I leave the computational details of the Higuchi fractional dimension to Blessing and Ootsuka (who provide good references for readers seeking a better understanding), but the bottom line is simple: the fractional dimension is a measure of a signal's complexity. Thus, a value of 1.1 might correspond to a simple cosine wave, a value of 1.3 to a jagged brown adipose tissue temperature signal, while a value approaching 2 corresponds to a completely random signal.
Processing a complex signal for quantification of the fractal dimension involves use of wavelet mathematics, 3 and particular emphasis is placed on the discrete wave transform as this extracts a signal's salient features in an efficient manner.
Why evaluate the complexity in terms of wavelets and fractional dimensions? When chronobiologys' conventional methods for identifying regularity are applied to complex stochastic signals, the interrogation risks making the data confess to something it is not guilty of. By contrast, fractal analyses of complexity have a burgeoning record of practical, explanatory, predictive and prognostic value in many fields; e.g., image analysis, acoustics, economics, geoscience, neuroscience and metabolism. A well-known example is that lower complexity in the form of reduced heart rate variability predicts a greater risk of sudden cardiac death. 4 Lower heart rate variability is also associated with obesity, diabetes and a variety of other disease states. 5 Modern methods for obtaining and analyzing continuous measurements of metabolic and behavioral variables of particular importance to thermoregulation and its allied disciplines such as body fuel regulation offer a wealth of opportunity for discovering the significance of metabolic and behavioral complexity in health and disease.
